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(54) BLUNT-TIPPED ULTRASONIC TROCAR 

(57)Abstract: 

PURPOSE: To reduce the force required for a user, and 
prevent the forward end of a trocar from damaging a 
patient's external tissue by providing a mechanism for 
judging the time of the pfenetration of the trocar through 
the tissue, and stopping the operation of a trocar. 
CONSTITUTION: A light source 70 made of a diode laser 
emits light to a splitter 71 and the light is divided into a 
reference beam and a hand piece beam. This hand piece 
beam coupled to an optical fiber 73 via a coupler 72 is 
reflected with an end mass body, and returns to a photo 
detector 77 via the splitter 75 under exposure to a 
frequency change due to the Doppler effect of the 
vibrating end mass body. The reference beam is also 
received by the photo detector 77 via a coupler 76 and 
modulated together with the hand piece beam. The 
reference beam thereby generates a beat frequency and 
is converted to a modulated electrical signal. This signal 
is sent to a frequency analyzer 78, and a load at the 
forward end of a trocar is judged on the basis of a 
Doppler travel identified via the beat frequency, and a control means 63 stops the trocar at a 
suitable load level. 
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